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(5?) Capsular polyaaccharldos containing mutlple 
sialic acid reaidues- pa»\lcula(ly the Group B pclysac- 
chftride of Noia&CM mcmgiiidm, aro moditiod by chem- 
ical reaction to randomf/ intpod uco pendant reactive w 
tduea Qt haiefobltunctional tinker mcl©cu.e» to the 
poly«accharide backbone. Thecapaularpalyiaocharide 
k deacetyiated and the heterobif unctlonal linker mole- 
culG ie reacted with the doacatylated .Tiolerial and any 



residual amino groupeare blocked by reaction with alkyi 
acid afkhydfide. THe miroduciion of the linker molesulee 
lothe pdyeaccharide chain between the termini enables 
the polyeaccharide to be llnkad to a carrier molecule, 
iuch a< a pretoln, to onhenoo the Immunogonicity of the 
pDlysaooharide. The conjugate molecula may be lormu- 
lated as an Irwflunogenic composition for ralsine anti- 
bodies in a host to the polyeacchartde, 
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DMorlpilon 

ppm^FINVEMTION 

p^&CKQROUNO pC THE IMVENTION 

vaccina a9aln»t«.-mopW««*tf«^«VP».>>.M«n2~^^^^^^ 

Ufi«dnn«nln20caxalm«nlngltle vaccine. ^^^^«uuma« m TWomalor 'easons have bean 

propoMd vs account lh,4 phcnonanon. Cno « ' ""T^^ c^up b eapwl^' poly«•M^^«'K^« 
irlz^d in human Tb.u« b.cau« of ao,ton of "•"ram n^«* T » 

(CPs) «xi.l«t d poly N..«tyln..«m,c acd (« -fJ^J""**)' ^ J' "-^trn unte in ral fetal snd nev/bcm 
glycop'0.au.s and ^MU>»a<,, n ^^^^^^^^ „ co««qaence. the production 

mambrano p«i»in iOMP.) ' OV Such con.plei.9S '^^I^J^^^^^"?^^^^^ (Tl4 ehei^i«l 

point bat*9«n IM CPs andih* ptotan fQBMP-TD. crtwMsal mocilflcaion of the 

A further approach » Impiwa ih« immunoflentaiy ot lha Croup B CPs »weivK> ma c 
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to provide ehom«ally modified OBWP-Tt ««"l"9""_7""^^ .^5.,, 9 CP« w«fa ob- 

oeived. Tho mouoeonti aorum was found to be badanoidoMor cii ^reup dobww n ■ 

Group B CP. and one did nd. Tho aniibodie. U-M tfid not react wiuuho ^ ° ^. cP» w« 

•Iwo for bactoneldfll aelh^. TUmo entibodte. -ra/ ho rwcUnfl i«nh on optopo on iho colWSJee*oa v«. w« 

noi prewni on purified CP (r««. 16). ,,»-,i„a anttt it *w3uld bo doairabie to pravida 

cairlor rrelisulee ihorelo. 

yi ^ARYCPT HE INVENTIOM 

serm mentngnmis. which conteina « leael on© moleiy of iha formula (l): 
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ir, Which Als * roHidue Of ahe,.robl(unct«na: linker molecde. Th. m^^^^^ 

'3 d tho nwislles of tofinuto f j i« »>,. efleonrioru amino Bfoup through a eovatonl 

Th. h,torobttu«eUonal linker mcleculo I. Ilnkad fro™, "J te^e "tTSaTmay be eor^d^ to . ea^ior 
lhl«gc and has *. free end having « luncHonat group mrootf< Atd, inc poV-ceha idc may 

Bt« (SPOP) and «iroaue«lnlmdyl •*-{F-'~'*^."'^*]f ^ -,^,,1 on. moialy 0I formute (ir,: 
Th. modified polyMOChefido ol the Invention pralatably alw contain, at lean on. moioiy 
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mcietiei ol tormuU 01 and torrwla {III ^ one or a plumlity of pwdinl 

twmGd. as niuMtftlsd sehsmaileally in Figure a. "Ria rewimg conjugB 

polysacciiaridfl tit MiesBiia ammm wWcti ..i^ .LbaamlaSy all ol ihe aeaiyl flwups imm tin cep- 

aular polyeaxharids conlaining mulUpto smJc Bcid denwulivw lo pKwo9 a b<m y 
reacnng tlBsewyWed molacuto wilh 

the deacetylated melacule, in an amount wttlelsnl le reaewev wupra 
with 8Ald linker molecute, 
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and ir»» r»maininQ mcletias ot formula li: 



1Q 



30 



25 




40 



41 



SO 



the haterobiluncUonal inksi nwl»*l*endcoiMdlve groupaontho^ 

(bl determin no the production Of the compexed. 
,nar«*i*,onal«pa«ofthapr«,ntinvant«att,are^p.|««*«ia,^^^^^^ 

(..Irvnun^inaaoublaclv^hthalmmuncgenbcomposlU^orprcvid^^ 
aaldpolysaccharico: 

:b) Udaiing ma polyaaeeharida «peeric aniibodUa; ,«,ri.v«caniDfisina ap.y CS-oir 8 polyaaceha- 

rideofaNfli-a/i ,n*i/njr/(i<i..t«inp«s.ntinlh.samplaandth« «olatadp*V'«c'= •«""» P 
(d) detef min no pfoAictior. o< *e complaies 

moleculs and any antibodlae preesnf In the »aniplft; and 
fc) meanft lor determining production oi ihe complexee. 

a fl NsBse* menlngltldle strain n « aampla, comptlamtf 

andihaantibod/and .^^^ 
10 means ta daiarmining the predurtlon o- ttie convflx- 

THapraaon,i.«n«on,ur.arcc.^.-o.gno«.^^^ 
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Graup B poywochwhte and Ihe anitoody; and maun, lor deietnhlng the pi«iucuofi « inecompie.. 

pBlPFnMeRH>TlO^|ftPTHFRQURg9 

T>,om.offllo««Bb«tunh.ru^«,U«<.1fom:h.(olu.win9d«e«tion 

Figured in \^hleh: 

F, uf 1 B .how. th, capllary .l«tropho-..f enromatog.-am Jl^iS N^AMBMP-TT conlufiif 
Fiouifl ID 9lK>*8lf.o upliiaiy eiectfophore«is diitmtogtam ef M N-propyhN-iAB-GBMP tt esnjugaie p •(» 

polytacchsridB. 

fiFNFRAL DEe '^RiPTinM OF INVENTION 

A. dlaeu»»dabev..mep,eMnt invention i.e«r«.rn6dw<the«(«lnnev9loh»mleal^^^^ 

GerieiallY, aubatanlally complet* <teao9tyfeno.i cf the po.yaacchaiKl« rmy wiecieo. lor 8«urpio. y, 
backLn^ bfitvw^n the t Jmlnl el the poly«aoct«rld». Th. rMu^i^g mowty ot tt^a poly«ccnarld* h« t»io lormwa 
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wne«lnAiea,e«dJ.mahe«rcn^c:«r..UnK.rn«e..cU».Frcmabo«1»^ 
auchBroup6WiihMrtwcyOcacldB;oup«.Suchcarbe«^icacldB.ojp«m^btp.wld^ " 
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aw acd anhydride, cret6«dV P»Olonte ar^rlde or ac^^l aflhycrW. TM rM-^nirs mol.v ol po.y«ccnarld. 

flits ihd formulii ill): 




m.r.»» For axam^ls thftdaaeylatsd pelyaflMhartd* may 6» dlMoh'W 'n fr,iRJVfl WIIM madlum, such «a an aqieoj* 

anhydrlcle, lor exampla, propionic anhydrlw, tnw may oo asww w 

tho coupUng of ono of the follovving combinationa: 

N-Pr-GBMP-N-4-iodoaK:fttylbtT\zoat* r HS-proteh W 

N-Pr-CBMP-N-rn-malaimidobenzoyl + WS-protein '^l 



N-Pf-GBMP-N-9K2-pyridyIIhto)pfopionB[t0 I HS-pnotain 



Uie produalon ol diagnostic reagtnU. 
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Win" p'^^BP^T'Q^ ^"^"^^ 

auxiliary subBtanc»». euch ae wetting or emuleryinQ ^^\9 or P" 7^ 
SMS«o«otomucc«Uurtace8by.forexarnple,tn6n^^^ 

vacc^e Src!Sa«. an^flfnte maiarial of cn^ on. pathogen Is a m.„ova.n. I^J;^^;,^.^^^^: 
bin«i vftceinw wnteh. (or exanpl., malortal ffom vwiou. PMho9«n. or (rar. vanca. itm-na ot the .am« paihogen. 

linked to antiQena and ar« tormulaied to ara toJdc. ho«.v.r, 

and Clin cauee undeeirabie ekle ellssls, rrwimfl irem unsuiuxui* iwi . ,^ ^. fouiinfiW uMd aa ad u- 



8 



EP0747 063 A2 



fa 



19 



20 



30 



25 



40 



(UPSand««Pl.AW»«flhFCAl.an«c«...iad|u«antand»^d^i««»,r^^^^^ 

Of vBientwry vaocinM beeauBe 01 116 loxlclly. 

Osslrable chfliBderisttcB of idofti adjuvHrtia ^icludi: 

(1)laekefto(«ty; 

IS) obBliy » •Umulate e teng-wlinfl immune fMpowe. 
rsuiri»llc4volfn«»ulixlufcand»tob%lntongl«nn«ora9e; 

(:|;Sto«lloltbo*CMandHIRloanti8an.adrnWrtar-By«rte^^ 

(E)aoiliytcMtectivovincf*M«8ppioprtataaitidodyiwt^ ^ 

»l. (U.S. Palent No. 4.655.262 and «f. 18) '«P^~!™' ^ S^'^^^^ ^1* d tllelting awng Im- 

muna r.«ppnMS in boih herpoo simplex "'"-Vf '""•J^^.^*^ the sugara through iho ano-Ticrie 

avnthcsizodfiom long chain alkylaminM and letlyaeidamfll axe m^^^ *» 

U.S. Patant No. 4558,029 granWd to ►^'^'^^f" ^J.'fJ^' ^^^^^^^^ SJlant ^an eomptexad w«, 
oraneatharato. ttachaa that odadacy ■vro*'"' ^to,^,orga at al (raf. t9). 
tatint»toxoaand1cm.8lMn*ctiva:adti^.l.ll«ndin^^^ 

raportad that aiodacyl ester* of afomatie ammo aelria eamp««»ci *»r. a recoms t. 
Bnnflnoflfi fhe hcst immune .eRpnnsBs sD«lnfiT hepstilis n virus 

Imnrmnoagaavg 

,nor,aan,ba.l.ant,th..ni...a.;t,a.r.e. — ^ 

eHions th.. can be uaad to ganarala ^l^f^^^^^^ rnSl^ Bu^ Si^i Vwuda onrymcHir>.od im- 
antiger in immunoaasay according to a dagnoatic '>'"'*r"j"^,,°T^ .j-.u. „ proeeduraa known In the 
mmUb«,taa.ay.(EUSA),RA*ardoth«no«^^^^ 

art, in ELISA aeaeya, the antl9en.apK.f.c "J^^S^^ a nor^pecmc proto n. 

C e powrcr.0 m^rolitor pto. At^r .-^h "9^^^ ^.^/.S^K « ba antlgankiaily neutral whh regard to 
.,r.h ea « solution of bo^me •^""V'^^^^^^^ bloeWng o! nonapaeillc adaorpilon .l;as cr ,h. 

the teat aample may ba bound to the aalacted .^^^^^^^ onto the auft^e. 

i,^obir«ing .urtecesu^ the. reduce* 'f^j'":^'^""^^^. -n^W^ate. t, be taated in a 

The immoblluinfl eurface la lf«n contacted With « !; " ^ eampie v^th diluema. 

— ^:ar5S=^^^^ 

.pacific antibodl... and aub^aquent^aehlng,^^^ 
bs determ^ed by eubleeting the hijmunocom^^^^^^^^ 

detecting meene,theiecondantlbody may he«t.a.»«iaie^^^^^^ Q^li|,calion may 

to, cxarnplo. « colojr dovolopT>onl upon .ncubuUng ^^^^'^JTil^m apoara apaotrophoton,eter. 
;;anachrevedb>•n^aeaurh9.t^dag■eaofo^our9*^^^^^^ 

EXAMPLES 
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as cifcufTwtanees may euQQMt or mviv "^P*^"'^ '.Jf 
are Wended in a descrlpiwe seiwa and nol lor punwes ol Umibillons. 

dark. Sodium biorbonale (IS frg) was added ^j''* daik. th« ,rixU.fo«««dlaiyz.d 

ot propionic anhv*ld«ev6ra15rT>ln«tep«lodW.8ratoJflme^^^^ 

met* Of lodin« por tT»ole ol poly«acchafictw. 

,n Ex^rnpl* 1 above, wa* «r !f S^S^ CI^i.^^^^^^^^^ "ti^*^ « roomlemperaiur. ^ th. 

meter telle el lO- tOO lo t e< polysec^eride •« '"J^^^^^^ 9,, .^riura »«8 slirred If «n addiitondl 1 S 
darKlor 24 hours. Two rnfctoliler, or2^er«^pto^^^^^^^^ 

hDura. The mixture WW therie*au6tlve^di8 Yzed«Bam^^ 
SLrenc (3S0O rnol. v.. cutdf). The p^iuet 

repeatedly eoncenitated uelrg PBS bufler aa a dllient. ^^"1^^^^^^^^^ s.^.. 50 em) and borate butter 
caUry Seot^phor... mode, Z^^J^^j;^;^ l'Z^^:SS:Z^i:^co.^^- (7.S tree ^roup 
(100 mM, pH 6.3) as mobUo phwo. JV ""^'f "'^J^ g 10 ees lr»l9ction time and a eoncentrAllftrt 
B CP. (g.3 mm) and TT (5.6 mln; « ^ -PP?S.S JJoLmSJ* ehov^n In Rflure 1 «.ere obtained. PIflore 
or 470 to SQO Jig' mL ot either pr«eh or "'^y'*^'' 'J'^^S^tT N-pmpyl-N-IAB-QaMP-TT. and the M- 
U lb 10 and 1d repreeent the unconjugated free P^P^^^f " iQOmrr. phoephata fcoder. 

ro^JN-IAB^BMP-nconiuaetesp^ed.^^^^^^^^^^ 

To determine the molar raflo of p«»ln to POlyM^Mt^e In thecw^^^ ^.^ ^^^^ ^i^^jj ^^8 

acid were acW«<to350ja.ot thacoy flete mb^"^^^ ^25 ,y ^ adti«i. Th* 

pellet* were cemrlfuged, redteeoh/ed in iwier f?° J*] ^^^^^^^ a final volume of 1 mU of water. 

Lu,ewascooiedaQah.o.ntrituBOd8ndth6-e^^^^^^^ 

Thi6 mixiure wae ihen aeeayed lor prolan ueinq Bio-Rad neeay una w-*. 

are shown in Tablet beta* 

Thie Example doecribos Iho propurallon of '^'^J^^^^Sf^;^^,^ by trsatlng nirtive pctyeacohftflde. 
1 To 26 mg of porlodale oridlred native Group B '"•"'"9f^*"J q^.w ' ^ bufler, pH 8.5. wa» added 
W,t/irm.tS.noda,eaede«rib.dbyJe^^^^^^^^ 
t,tan«.to.old(a3mg)and,odium^ane^«'^^^^^^^^ 
«,am«ure*aediay«d«^-t^P^^^^^^^^ 

s flfi^ay end the rttuaa are ehown in Tai>ia i 
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N^wcetylff od OBMP (07 mg) ww oioeawj m w*^'- .va* then atirred at rcorr tempafatuw 

SO mg of psnodate oxidized nailve cf* , I* . , , ^ , 39.2. jhe ffbnuro wa« ihsn 

ssrcSrss^d^^i^^^^^^^^ 

1 mg/mL and wae Uft»d as target antlQW In EUSAS. 



se^C (Of 30 mln and aiored at -SO'C ^-.^ni uf oui'a weU (Nuo^-lmtnuncclate. Nunc. Denmark) 

w^a coaled with 200 nfl of purified group B CP-BSA m 2^^^;^ " ' ^^j^ ma in pho«phaic buffer 

uin» PBStorM mnfflroomtemp»r«tur., ''''"f i\mn 
,0 th. wells and lnctl«tedfof1hcur«r«mten?«a^^^ 

to hors^dlch p.«>»d«. (Jaeteon .mmu«cB«s««h J)^' J*' ^^^^^^'^^^^^ tim,. '-^^ 

tha washing buflar. Th. pta»s JJ'J^^'y'^P'J^i^J^^^S^^^ « nm using a Trtrata. 

Toionto) . the raacton •'W*'*;? ' g"^^^^ included aa p«ll«/. cDrtroi. Aeaiy. 

TheteautteafaahownlftTMlaZbabwandshowttmtanilftM^^^ 
gfOUp S mBMlMUUcosMl polyMoUwrida. 

TaWal » 



cnaiBci erbationof aay^P-Ptocefei 
"%Y»klorcHO' % Yield of pwtab^^ I SIAB'OHO mote 



OHCyPnstein ratio 



Naiivs QaMP-TT 



39.0 



;U™»d™.l««l«r«teMof.O,0«ehr ply-MTW" «d 1«,O0O terTt 
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%YickioiCHO^ 



0.6 
0.22 



Propionyl-oaMP- 
TT 

^^prop»ony^N• 
lAB-QBMP-TT 

oonjugau 

QSMP . Group 8 n««lfiOW*^ pol>»»cch*1d» 



49.9 
59.9 



21 



CHO/Prat in ratio 



0l2» 
0.029 



1.B 
0.S7 
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Ftiosphate buttered 
saline (contid) 
Naflvs-aBMP-TT^ 

N-Proplonylatftd-N-IAB- 
QBMP-TT^ 



Do(e (ogcarbohydrati) 



Afltitirar«»cUd with naliv* 
GBMP-QSAconiugate 




AnliierardBcledwith 
propionyatedOBMP-aSA 
conjugflto 



5600 
6250 
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722-727 rtdnWfiMfiSfla^Hun^* Immunity »th9rnaninBoeoecu» IV. Ifrmuno- 

8 Cadoz M, Armand J. Affrnmon F.. a. &11 

9 Wyle FA. Artensioln MS. Bwndl ^-J^^^^^^'rilj^ J. IntKtOls. 514^321 
V QoscWich. E C . Fmw. B. A.. Nishlmuta D.. nooom* 
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19B0. voU: ft*«erfamc«/««. pp 254 

1T. Jonnha.. H. M^m. Crm J. M, Lewi,. R E. Jr. («*., orm 
l8.Lo6kboH,O.QIyeolipie*Ml(wnmunornodiil8m.synTnM.iBnB 

20. W09«126«^ 

21. VWO92'l0938 

23 Jannines. cJ.. Cap»iJlftf Pof/aflcclwiwes as vseona wi 



molatyofthdlormulaO): 



JO 




AS 



whoroin A is a helero&ilbreiional linter molecule. 

2. Th« poly«acch6fldd clwmtd h dfiim 1 which cofttain* up w 

, ■ HH^«imlor2v^lchal.oconumatlei«tanamol.tyefth*tofmul«W 

3. The polv*aochfif'^s ^^^^^ ^ 
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wh«r9ln Ri is a lower aikyi smp. 

4. Thepo.y««cMrtdecWn»dha»'ma'M^Me«a«!dFSBn,upte«propBn^^ 

5. The pcty«»*«* Cai. 0 o, * whch cc„.W. wW^ of . P-u^i^V - ™<^«tl« of formub (H) -nd 
loA»tonomol«tyGf1ormui&(l)- 

(1) And formula (II). 
tyrflU 

of N4lB86m 

TKe poly^cohand. claimed In Ca'. 8. *h..in PoV«»^->^ * « <^-P ^ P»'V«cch..id. o1 

NoJB$cfi3 moningitida, , 

10. Aconji^gaw molecule, conpnslrg: 

,1. Th. .oiecula d.mad in 10. >«r,are,n :«mBr ,rv.,=u,a c<»npn,« « P«..ei,-, « Peptide c, « 

»oild matrix. 

S. 47, tinXerrir, r.c»p»r, laci»f«.r^ rscBptor. and hemin b-ndng pr«.«. 
13 . ..hod 0. for^ln, a .odifed cap.u,.r pcV«cchar,de con^-n.g mu.p. ..«c ac. d.dva,.es. cc- 
''''"dc^ootylal.s at lo«t a *ub,U.nlU.. propocycn or Iho 2^^^^ 
teactmgsaid deacstylaied rrolteute with 

not rs&cced with afifid lnl»r mobcule, 
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IS. Th« method cblmod mdaim ISorU. "f"™ „, 
to prL. from about 1 to about 6 of the moiaOM of fotmub 

^ ...i™ i3to IS whofoto nwdfiod psV.«cch»fI« ecnialr. atdal of !.w 

tnttleimidciphonyl)bulyrdl». 

. «<.im. 13 to 17 wherein eald alkyl tM anhydride le pfoplonle enhydrtte « 
IB. Therrelhodclfllme((ln8r.yopeofctelm»13tol7,wneremDa» , 

aoet'canhycride. 

» 22. The melhod dalmed in cbim. 21 . ««heren wri Neaaeru, capeuuir p 

ol We»#9fa moringilifia. „ ..^h « 

phafmacologically-Mceplableoafflftrmerelof. 
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0.06 



Propionyl group B. CPs 



Cross-linked group 
B.CP-TT conjugate 



Abs 



0.01 



Abs 



0.005 




5 10 
Minutes 

FIG.1A 

Tetanus toxoid 
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FiaiB 
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FIG.1C 

Cross-linked group 
B.CP-TT conjugate 
spiked with TT 
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FIG.1D 
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